Methods: This was a cross-sectional school-based study conducted among adolescents aged 10-17 years who were enrolled in the day shift of the municipal and state educational systems of Uruguaiana. This study evaluated 1455 adolescents. The data-gathering procedures involved two stages. Firstly, a questionnaire on sociodemographic indicators, behavioral patterns and habits of the daily routine and history of nonspecific lumbar pain was applied.
Introduction
Nonspecific lumbar pain is considered to be one of the main health problems in industrialized countries 1 and it has increased considerably over recent decades among adolescents. 2 The earliest cases of nonspecific lumbar pain occur in the age group from 11 to 12 years, with a gradual increase of approximately 10% per year, until reaching around 50% of adolescents at the age of 18 years. 3 This problem is even more significant when it is perpetuated into adulthood. 4 It is difficult to identify the etiology of lumbar pain because it is manifested under various conditions 5 and is often of multifactorial nature. 6 Among other causes, lumbar pain presents an association with individuals' lifestyles, such that overweight, 7-9 sedentarism 8, 9 and remaining in certain positions for long periods of time 7, 10 are triggering factors for this problem.
In this context, a study conducted among school children in Florianópolis, state of Santa Catarina, showed that 25.5% of the individuals who feel lumbar pain indicate that the triggering factor for their painful state consists of situations in which they remain in a seated position for long periods. 10 In addition, adolescents who occupy their time doing activities that allow diversity of posture present a chance of developing lumbar pain that is 2.3 times lower than the rate presented by their sedentary peers. 11 On the other hand, high levels of physical activity are positively associated with the appearance of nonspecific lumbar pain. 3, 4, 7 However, this association needs to be analyzed cautiously, since continuous well-guided physical activity practices contribute toward better posture and lower incidence of lumbar pain.
It is important to emphasize that lumbar pain is not a specific pathological condition but, rather, a symptom that may be related to a disease 12 and which, with the passage of time, may result in a degenerative musculoskeletal disorder 2, 7 with the capacity to reduce the individual's fitness for work. 13 Thus, knowledge of the etiology of lumbar pain and the associated factors in adolescents may help to prevent and understand the problem in adults. 14 The present study had the objective of analyzing the prevalence of nonspecific lumbar pain and the associated factors among adolescents in Uruguaiana, state of Rio Grande do Sul (RS).
Method
This was a school-based cross-sectional study conducted among adolescents aged 10-17 years who were enrolled in the daytime shift of the municipal and state school network of Uruguaiana, RS. This study formed part of a larger project developed in 2011, under the title "Habitual physical activity and associated factors among school children in Uruguaiana, RS", which was approved by our institution's research ethics committee (protocol 042/2010) and followed the guidance of Resolution 196/96 of the National Health Council.
According to information from the elementary school census of 2010, 15 the study population comprised 15,210 adolescents in the age group determined. To make the sample calculation, the following procedures were used: prevalence of 50%, since the larger project addressed multiple outcomes; 95% confidence interval (95% CI); sample error of 3%; design effect (deff) of 1.5; and an additional amount of 15% to make up for possible losses and refusals. Through using these criteria, it was estimated that it would be necessary to assess 1398 school children. The sampling criterion used was probabilistic in clusters, in which each school was considered to be a cluster. All the public schools in the municipality participated in the draw and had the same chances of participating, according to the number of students enrolled in the age group from 10 to 17 years. To reach the estimated number of adolescents, it was necessary to draw 10 schools: nine in the urban area (seven state schools and two municipal schools) and one in the rural area. All the school children between the ages of 10 and 17 years at the 10 schools that were drawn were invited to participate. Only students who presented a free and informed consent statement signed by an adult responsible for them and who expressed willingness to participate were included in the sample composition.
The data-gathering procedure comprised two stages. Firstly, a questionnaire structured into sections was applied to all the individuals who made up the sample. The questionnaire contained questions relating to: (a) sociodemographic indicators; (b) behavior and habits of the daily routine (including physical activity); and (c) history of nonspecific lumbar pain. In the second stage, anthropometric and motor measurements were made. The data were gathered by a group of trained evaluators (teachers and students/bursary-holders at the institution where the study was conducted). The datagathering period was from May to November 2011.
Nonspecific lumbar pain (dependent variable) was estimated using an adaptation of the instrument proposed by Sjoile et al. 16 The adolescents gave responses to the following question: "Have you ever had pain or discomfort in your back, in the lumbar region?" There was a drawing beside the question that indicated the location of the lumbar region. The responses possible were: never; only a few times; often; and all the time. For the analyses, the categories of "never" and "only a few times" were grouped and considered to be "without lumbar pain" and the categories of "often" and "all the time" were grouped and considered to be "with lumbar pain".
The variables that formed the sociodemographic indicators were: (a) sociodemographic level (in conformity with the Brazilian economic classification criteria divided into five levels from A to E) 17 ; (b) sex (male or female); and (c) age (completed years).
The indicators of behavior and daily routine habits were: (a) time spent doing sedentary activities, involving use of televisions, electronic games and computers (≤3 h or >3 h); and (b) habitual physical activity level, using a questionnaire for physical activities among children and adolescents: Physical Activity Questionnaire for Older Children (PAQ-C) 18 and Adolescents (PAQ-A). 19 The PAQ-C/PAQ-A contains nine questions with five possible responses. Each response is scored from 1 to 5, thus producing the final score for each questionnaire. The individuals were classified into terciles with regard to their physical activity levels: "least active" (tercile 1), "intermediate" (tercile 2) and "most active" (tercile 3).
The anthropometric and motor activities evaluated were: height, body mass, flexibility and abdominal strength/resistance. Body mass measurements were made with the aid of a Plenna ® digital balance (Plenna, São Paulo, Brazil) with a capacity of 150 kg and precision of 100 g. Height was measured in centimeters, with one decimal place, with the aid of a measuring stick fixed to the wall. The individuals were positioned in accordance with the Frankfurt plane, using a setsquare on the head. Both of these anthropometric measurements were made in accordance with standard procedures. 20 The body mass index (BMI) was obtained by dividing the body mass in kilograms by the height in meters squared and was categorized as "normal weight" or "overweight" (the overweight and obese categories were grouped), in conformity with the proposal of Cole et al. 21 Flexibility and abdominal strength/resistance were measured using the sit-and-reach test and according to the number of sit-ups that could be done in one minute, respectively. The measurement procedure followed the recommendations of the Brazilian sports project (Proesp) . 22 Through using specific cutoff points according to sex and age, flexibility and abdominal strength/resistance were classified as "less than recommended" or "recommended".
To analyze the data, univariate, bivariate and multivariable methods were used. In the univariate analysis, the absolute and relative frequencies (proportions) were used for each of the variables studied, followed by calculation of the 95% confidence interval (95% CI). For the bivariate analysis, the chisquared test for heterogeneity and chi-square test for linear trend were used. In this analysis, each independent variable was correlated with the dichotomized dependent variable ("without lumbar pain" or "with lumbar pain"). Also for the bivariate analysis, Student's t-test for independent samples was used to test the difference between the mean ages of the groups with and without lumbar pain.
In the multivariable analysis, binary logistic regression was used. Nonspecific lumbar pain was dichotomized as an outcome. Each of the independent variables in this analysis was entered in conformity with the hierarchical theoretical model that was constructed (Fig. 1 ). The theoretical model used three causal determination levels (proximal, intermediate and distal). 
Results
For the analyses, data on 1455 adolescents were gathered. To calculate the prevalences of lumbar pain, 1377 individuals who filled out all the information needed were taken into consideration. The prevalence of lumbar pain among the adolescents evaluated was 16.1%. Divided according to sex, the male group presented prevalence of 10.5% (n = 71) and the female group, 21.6% (n = 151).
The frequency distribution of the variables analyzed is presented in Table 1 . From this, it can be seen that 26.7% of the individuals evaluated were overweight and that 64.2% were spending more than three hours a day doing sedentary activities.
The results from the chi-square test indicated that only the variables of sex, BMI, abdominal strength/resistance and physical activity level presented statistically significant associations with nonspecific lumbar pain (p < 0.05), as shown in n, sample number; %, proportion of sample; 95% CI, 95% confidence interval;X mean; SD, standard deviation. Table 2 . In relation to age, the t-test indicated that adolescents who reported having lumbar pain had a higher mean age than those who reported that they did not feel any lumbar pain (t = −3.61; p < 0.05). The crude odds ratio (OR) values from the binary logistic regression analyses confirmed the results from the analyses on the chi-square test. From combined analysis (adjusted OR), sex, age and BMI maintained their significance in the model. It is worth emphasizing that the results from the adjusted binary logistic regression analysis indicated that female adolescents presented approximately a 2.3-fold greater chance of having lumbar pain than their peers. In relation to age, it could be seen that with each year that passed, the chance of lumbar pain increased by 14% (Table 3) .
Discussion
Nonspecific lumbar pain in adolescents has been the focus of several studies because of the high prevalences found in the literature and because of the multifactorial nature of its etiology. 4, 6, 7, 11, [23] [24] [25] [26] [27] [28] [29] In this context, the results showed that the prevalence of nonspecific lumbar pain among the adolescents in Uruguaiana (16.1%) was lower than the rates presented in the literature, which have ranged from 20% to 60%, approximately. 4, 7, 10, 28, 29 However, this result needs to be analyzed attentively, because sociocultural, environmental and genetic aspects of the reality analyzed should be taken into consideration, which adds difficulty to extrapolating the results to different contexts. 30 Moreover, Masiero et al. 25 commented that the different conclusions regarding the prevalence of lumbar pain may be related to the study design, sample selection, instrument used for measurements and the geographical area, among other factors.
Sex has been indicated as one of the factors associated with nonspecific lumbar pain, 25, 28, 29, 31, 32 which is in line with the findings from the present study, which showed that females were more affected by painful conditions and presented around a 2.4-fold greater chances of presenting lumbar pain than shown by males.
The fact that females presented greater prevalence of pain can be explained by cultural issues, in that women may demonstrate their feeling more, 28 along with their specific anatomofunctional characteristics, such as less adaptation to sustained physical effort and joints that are more fragile. 33 It needs to be emphasized that the differences between the sexes may be linked to endogenous pain modulation systems that contribute toward greater sensitivity to and greater prevalence of a variety of painful conditions among women. 34 Moreover, perceptions of pain may be affected by hormonal alterations induced by puberty. 7 The association between age and lumbar pain has been shown to be positive, with increasing prevalence as age increases. This makes it possible to speculate that lumbar pain during childhood is predictive of lumbar pain in adulthood. 27, 31 In this regard, a study conducted among school children in Bauru, state of São Paulo, also found an association between lumbar pain and age, 28 thereby strengthening the findings from the present study, in which a significant increase in prevalence relating to advancing age was highlighted. The increase in prevalence according to age may result from accumulated overload on the spine caused, among other factors, by carrying backpacks and other heavy objects and by remaining in a seated position for long periods. 31 The variable of socioeconomic level was not found to present any association with lumbar pain. This variable needs n, sample number; %, proportion of sample; 95% CI, 95% confidence interval; OR, odds ratio; p, significance level.
to be analyzed cautiously in this regard, given that socioeconomic level is related to several other factors and may serve as a confounding variable in cases of significant associations with lumbar pain. 35 Nonetheless, a study conducted among the population of Salvador, state of Bahia, also did not find any significant association between lumbar pain and socioeconomic level among the subjects evaluated. 36 Likewise, among students in Londrina, state of Paraná, no association was found between back pain and socioeconomic class. 37 BMI also presented a significant association with conditions of lumbar pain among the adolescents evaluated here and corroborated the results from the meta-analysis presented by Shiri et al. 38 regarding the association between lumbar pain and obesity. They concluded that both overweight and obesity increased the risk of lumbar pain and also suggested that the association between overweight or obesity and the prevalence of lumbar pain was stronger among women than among men.
In this context, obesity has a negative impact on children's osteoarticular health, because it promotes biomechanical alterations in the lumbar spine and triggers significantly greater frequency of lumbar pain among obese individuals. 39 However, in an analysis by Jannini et al. 32 on musculoskeletal pain among adolescents, the prevalence of lumbar pain was not found to be greater among obese individuals than among normal-weight individuals. Even so, back pain is the most frequent painful manifestation among obese children and adolescents and affects approximately 39% of these individuals. 40 Review studies have indicated that back pain in children and adolescents may be associated with seated positions, postural deviations and also weakness of the abdominal muscles, among other factors. 7, 41 In the present study, lumbar pain was correlated with abdominal strength/resistance, which corroborates this information.
Jones et al. 6 also found significant differences in abdominal resistance among adolescents with lumbar pain, in comparison with adolescents without pain. However, Balagué, Troussier and Salminen 7 showed that lumbar pain at school age cannot simply be attributed to muscle weakness. This is because there seems to be a correlation between shortening of the posterior muscles of the thigh and lumbar pain. This information is reinforced by the study by Feldman et al., 35 who assessed adolescents and found an association between lumbar pain and shortening in the hamstring muscles and in the femoral quadriceps.
In the present study, no association was identified between lumbar flexibility and occurrences of lumbar pain. This result may be associated with the fact that there is no consensus regarding what the appropriate values for protection against cases of lumbar pain would be. 7, 41 In this regard, one study found that only intermediate trunk flexibility values provided protection against the appearance of lumbar pain, since values indicating hypomobility and hypermobility were predictive of the appearance of the problem. 5 However, this lack of consonance in the information may be related to the group studied, since the morphological differences between the sexes may affect the results. Thus, the fact that women present greater flexibility and lower abdominal resistance values may give rise to higher prevalence of lumbar pain among women. 6 The time spent doing sedentary activities did not present any relationship with the states of lumbar pain presented by the individuals evaluated. This result differed from what was found in a study among school children in Bauru, state of São Paulo, in which it was shown that individuals who spent more than two hours watching television presented an 86% greater chance of having lumbar pain. 28 However, it has to be borne in mind that the association between the time spent doing sedentary activities and the presence of lumbar pain is not well defined among students, which shows the lack of studies. 41 A study conducted in Italy by Masiero et al. 25 among adolescents aged 13-15 years found an association between nonspecific lumbar pain and female sex, family history and sedentarism. A similar result was found by Noll et al., 29 in analyzing factors associated with back pain among adolescents.
Regarding the association between the physical activity level and lumbar pain, the crude analysis showed that adolescents who were less active had higher chances of presenting lumbar pain. However, when the analysis was adjusted for the sociodemographic variables, the association ceased to present statistical significance.
These results are in line with information available in the literature that indicates that there is no consistency in the results regarding the association between physical activity and lumbar pain. Results stating that lower levels of physical activity are associated with lumbar pain in adolescents 11, 24 and that vigorous physical activity practices also may increase the chance of lumbar pain in adolescents 31 are available in the literature and indicate that further studies on the association between these variables need to be conducted.
The results from the present study provide evidence that contributes toward better comprehension of lumbar pain among adolescents. However, certain limitations need to be taken into consideration. Since this was a school-based study, the results cannot be generalized to all of the adolescents in the city. Although significant associations were found between lumbar pain and some independent variables, it was not possible to establish the causality because this was a crosssectional study.
Conclusions
In relation to the factors associated with lumbar pain, the adjusted model indicated that sex, age and BMI were the factors that predicted cases of lumbar pain. Female sex, greater age and overweight or obesity increased the chance of presenting nonspecific lumbar pain among the adolescents in Uruguaiana, state of Rio Grande do Sul.
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